reported in humans. 6, 8 Malignant angioendotheliomatosis is a rare neoplastic disorder in people originally believed to be a neoplastic disorder of endothelial cells. 8 More recently, utilizing electron microscopy and immunohistochemical techniques, it has been shown to be more than 1 entity, most frequently an angiotropic large-cell lymphoma. 1, 2, 4, 5, 9 Angiotropic large-cell lymphoma is characterized by widespread proliferation of large pleomorphic mononuclear cells within the lumina of small blood vessels, with a predilection to sites in the integ- ument, central nervous system, and commonly the eye. Additionally, in many cases examined immunohistochemically, tumor cells have been negative for factor VIII-related antigen and positive for immunoglobulin and other lymphoid cell markers. Ultrastructural features of endothelial cells, such as Weibel-Palade bodies, junctional complexes, pinocytotic vesicles, or basement membrane elaboration, have been shown by electron microscopy in many of these same cases to be absent in the luminal tumor cells. 1, 2, 4, 5, 8, 9 This disease is extremely rare in animals. It has only been reported in dogs and has a propensity to most severely involve the brain and 1ungs. 3, 6, 7, 10 Of the 8 cases reported in the dog, ultrastructural evaluation in 2 3,10 and immunohistochemical evaluation in 3 3,6,10 have confirmed the lymphoid nature of this entity in dogs.
An 8-year-old spayed female mixed-breed dog was referred to the Veterinary Medical Teaching Hospital with a 2-month history of right front leg lameness unresponsive to analgesics and anti-inflammatory drugs. Initial radiographic evaluation showed bony proliferation of the diaphysis of the right humerus, and reactive bone was seen on initial biopsy. On physical examination, the dog was bright and alert and exhibited slight lameness on the right front limb caused by a firm bony swelling at midhumerus that was painful on palpation. The initial diagnostic workup included thoracic radiographs to check for metastatic disease and a rebiopsy of the bone. Radiographs of the thoracic cavity showed no evidence of metastatic disease. The biopsy demonstrated the presence of proliferative reactive bone and a small population of atypical mesenchymal cells. The dog was discharged and was due to return to pursue further diagnostic testing. However, over the course of the weekend, the animal's condition deteriorated markedly, and it was presented to the Emergency Service to evaluate anorexia, vomiting, and diarrhea. Physical examination revealed melena, depression, and ecchymotic hemorrhages of the integument. A complete blood count with differential and a coagulation profile revealed the presence of disseminated intravascular coagulopathy: packed cell volume = 25%; 16,500 platelets/µl; one-stage prothrom- Postmortem examination was performed. The skin and mucous membranes were diffusely pale, and there were multiple ecchymotic hemorrhages throughout the integument. Hemorrhage was present in all body cavities and most organs. Multiple joints contained blood-tinged synovial fluid. The middiaphysis of the right humerus was markedly expanded (7 x 4 x 3 cm), with extensive peri-and endosteal bony proliferation. The humeral medullary cavity contained multiple to confluent tan soft tissue masses (Fig. 1) . Scattered throughout the spleen, there were multiple reddish black raised soft delineated foci ranging from 0.75 to 1 cm 3 . Additionally, there was a 2-x 2-x 3-cm firm mottled tan and red mass in the tail of the spleen. There were multiple red-black soft fluctuant masses (largest was 1.0 x 1.5 x 1.0 cm) throughout the hepatic parenchyma. The lobular pattern of the liver was also mildly accentuated. The lungs were diffusely mottled red and tan and wet and oozed blood on cut surface. There was a discrete 2.0-x 2.5-x 2.0-cm red-black firm mass in the most peripheral aspect of the left cranial lung lobe, and there was moderate valvular endocardiosis with left ventricular hypertrophy.
Histologically, there was extensive hemorrhage, frequently with thrombosis and infarction, in the spleen, liver, lungs, heart, brain, omentum, mesentary, adipose tissue, subcutaneous tissue, integument, right humerus, lymph nodes, and pituitary gland. There was extensive endosteal and periosteal bony proliferation and focal osteonecrosis in the humerus. Additionally, there were dense sheets, cords, and small clusters of cells (Fig. 2) within vascular lumina in the periosteal abundant but variable amounts of eosinophilic cytoplasm. Nuclei were extremely pleomorphic. Nuclear morphology ranged from small and round with peripheral granular coarse chromatin and small, prominent nucleoli to irregularly ovoid and frequently indented with coarse clumped chromatin and variable but usually large, prominent nucleoli ( Fig. 3) . Mitotic figures were variable (0-3/high-power field) and usually morphologically bizarre. The morphologic features were of vascular vessels (including arterioles) and lymphatic vessels or sinuses and sinusoids of the spleen, liver, and lungs and heart, brain, and a single lymph node. The kidneys, gastrointestinal tract, pancreas, adrenal and pituitary glands, omentum, and mesentary exhibited no neoplastic vascular bones contained neoplastic cells within medullary sinuses. The eyes were not examined.
bland and contained rough endoplasmic reticulum, a few dilated cistemae, free ribosomes, and mitochondria ( Fig. 4) . The nucleus had heterochromatin along the nuclear envelope and a dense nucleolus (Fig. 4) .
In an effort to identify specific cell lineage and rule out endothelial origin, immunohistochemical staining by standard avidin-biotin complex techniques was performed on samples from humerus, spleen, and lung along with positive control tissues. Commercially produced antibodies against factor VIII-related antigen, IgG, CD 3 , and leukocyte common antigen (LCA) were used. The neoplastic cells failed to stain for any of these antibodies. Positive canine control tissues stained appropriately for factor VIII-related antigen, IgG, and CD 3 . Anti-LCA antibody also failed to stain the control canine lymph node. Based on the cellular morphological and ultrastructural features, location and distribution of the neoplastic cells, and immunohistochemical staining results, the diagnosis of poorly differentiated or stem cell angiotropic lymphoma of the humerus with multisystemic involvement was made. Although the largest neoplastic focus does not have to be the primary site of malignancy, the humerus may have been the site of tumor development.
The macroscopic and microscopic morphologic features and the multisystemic intravascular distribution of the neo- dog. Neoplastic cells are all consistent with the disease as it has been described in humans and dogs. The clinical presentation in this case is unique because it centers around the involvement of bone marrow rather than the central nervous system. Additionally, the vast majority of cases that have been examined in humans and the few in dogs have expressed cell markers of either B or T lymphocytes. Although definitive immunohistochemical characterization of lymphocyte type was not accomplished, the current case appears to have neoplastic cells originating from poorly or undifferentiated lymphoid cells that prior to malignant transformation had not devel-oped the capability to express those antigens examined in this report. pation suggested the mass was located deep within the abdominal muscles of the left flank. Surgical exploration revealed a well-circumscribed, encapsulated mass between the internal abdominal oblique and transversus abdominis muscles. The minimal vascular supply to the mass was ligated, and the mass was removed. Closure of the wound was routine. The incision healed uneventfully, and 1.5 years later there was no recurrence of the mass or other complication. Histologic examination of the mass revealed a keratin-filled cyst lined by stratified squamous epithelium resembling normal epidermis. Widely scattered adnexae were associated with the cyst wall. The histologic diagnosis was dermoid cyst.
